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Abstract
Background: There is some evidence from a Cochrane review that rehabilitation following spinal
surgery may be beneficial.
Methods: We conducted a survey of current post-operative practice amongst spinal surgeons in
the United Kingdom in 2002 to determine whether such interventions are being included routinely
in the post-operative management of spinal patients.
The survey included all surgeons who were members of either the British Association of Spinal
Surgeons (BASS) or the Society for Back Pain Research. Data on the characteristics of each surgeon
and his or her current pattern of practice and post-operative care were collected via a reply-paid
postal questionnaire.
Results: Usable responses were provided by 57% of the 89 surgeons included in the survey. Most
surgeons (79%) had a routine post-operative management regime, but only 35% had a written set
of instructions that they gave to their patients concerning this. Over half (55%) of surgeons do not
send their patients for any physiotherapy after discharge, with an average of less than two sessions
of treatment organised by those that refer for physiotherapy at all. Restrictions on lifting, sitting
and driving showed considerable inconsistency both between surgeons and also within the
recommendations given by individual surgeons.
Conclusion: Demonstrable inconsistencies within and between spinal surgeons in their
approaches to post-operative management can be interpreted as evidence of continuing and
significant uncertainty across the sub-speciality as to what does constitute best care in these areas
of practice. Conducting further large, rigorous, randomised controlled trials would be the best
method for obtaining definitive answers to these questions.
Background
Whilst low back pain (LBP) affects 60–80% of the popu-
lation at some point in their lives [1], only 0.5% undergo
surgical intervention [2]. However, this inpatient treat-
ment forms the largest single component of overall
expenditure related to LBP within the NHS [3]. It is there-
fore important that such intervention is effective.
The existing literature supports the use of surgical inter-
vention in the management of nerve root stenosis and
disc protrusion [4-9]. However, with sizeable and widely
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low back and leg pain or other impairment post-opera-
tively, optimising the outcome of spinal surgery appears
to be a priority for further research. [5,8,10]. Since many
patients have structural abnormalities in their back mus-
cles and poor levels of function [11-16] at the time of sur-
gery, which can be compromised further by the surgery
itself [17], improving post-operative care in terms of
advice and rehabilitation potentially is an important area
to consider.
A review published in 2003 [18] identified thirteen con-
trolled trials that compared an active rehabilitation pro-
gramme with standard post-operative care in patients
undergoing spinal surgery. These studies suggested that
post-operative exercise regimes led to a more rapid return
to work. Further work by Christensen, published in 2004,
supported the concept of rehabilitation but noted the
added benefits from group and therapist interactions in
the form of a Back Café approach. [19] Whether such
interventions are being included routinely in the post-
operative management of spinal patients is not clear.
Accordingly, we conducted a survey of post-operative
practice amongst spinal surgeons in the United Kingdom.
The aim of this survey was to obtain an overview of spinal
practice rather than details of practice specific to each sur-
gical procedure. At the time our survey was conducted, all
of the 13 trials included in the Cochrane review [18] had
already been published.
Methods
Surgeons in the UK who were members of either the Brit-
ish Association of Spinal Surgeons (BASS) or the Society
for Back Pain Research were surveyed using an anony-
mous, two-page, reply-paid questionnaire. This question-
naire was initially piloted amongst 4 spinal surgeons at a
large teaching hospital and modifications were made
prior to the definitive survey. The final questionnaire
sought information about each surgeon's experience,
place(s) of work (National Health Service versus private
hospital), population of patients undergoing surgery, the
operations performed, and whether the surgeon had a
routine for post-operative management following spinal
surgery. Surgeons were questioned regarding whether or
not they had a specific postoperative practice for each of
the following procedures: discectomy, decompression,
and fusion with and without instrumentation, and asked
to provide details if available. Further questions regarding
specific interventions were kept at a general level. Care
was taken not to send surgeons who were members of
more than one society multiple questionnaires. Non-
responders were sent a further questionnaire after one
month. The Riverside Research Ethics Committee
approved the protocol for the study.
Analysis
We analysed replies to the questionnaire using Microsoft
Access to construct frequency tables and the statistical pro-
gramme SPSS to compute rank correlations of recom-
mended post-operative activities.
Results
Of the 89 questionnaires distributed, 63 (71%) were
returned; 51 (57%) could be used in the analysis. All per-
centages given below are based on these 51 responses.
Twelve questionnaires could not be used, primarily due to
retirement of the surgeon (n = 7), although some
responses were incomplete (n = 5). The surgeons' mean
duration of experience was 15.1 years (range: 2–30 years),
and they performed an average of 153 operations each
year (range: 7–400). They worked in a variety of settings:
18% in specialist centres, 43% in District General Hospi-
tals, 49% in teaching hospitals, and 75% in private prac-
tice. Many worked in different combinations of these four
settings, with only three active exclusively in private prac-
tice. All of the surgeons who responded performed both
discectomies and spinal decompression operations, with
61% performing fusion both with and without instru-
mentation, 12% always using instrumentation during
their fusions, 6% never using instrumentation and the
remainder not performing fusion surgery. Whilst 47%
opted for open surgical procedures, one surgeon under-
took minimally invasive surgery only and 51% performed
both open and minimally invasive operations.
The majority of surgeons (79%) stated that they had a
routine post-operative management regime. However,
only 35% had a written set of instructions that they gave
to their patients concerning their post-operative manage-
ment, with a few stating that a written document was
under development. None stated that their practice varied
depending on the surgical procedure performed. In terms
of the initial post-operative period, 70% of surgeons aim
to mobilise their patients out of bed on day one post-sur-
gery, 20% on day 2 and 10% leave it until the patient feels
able. Care after discharge shows greater variability,
although a majority of surgeons arranging the first post-
discharge review for six weeks (Table 1).
In terms of post-operative advice and restrictions, the
majority of surgeons (73%) discouraged bed rest during
the post-operative period. However, 6% recommended
additional bed rest during the first week; 12 % up to the
second week and 8% encouraged it up to the third week
following surgery. Some surgeons imposed restrictions on
sitting after their patients were discharged from hospital,
with one third (31%) of surgeons requesting that their
patients do not sit for between 2 days to 6 weeks. Only a
minority of surgeons (18%) recommended use of a corset
after a spinal operation; this may be related to those sur-Page 2 of 5
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was not explored in the questionnaire.
Restrictions of lifting and driving showed the greatest
inconsistency between surgeons. A large proportion of
surgeons (45%) restricted lifting until the end of the 12th
post-operative week, but 20% nominated six weeks and a
few did not restrict lifting (Table 1). There was similar var-
iation with respect to proscriptions on driving.
Recommendations with respect to return to work also var-
ied between surgeons and between sedentary and manual
work, an average time of ten weeks off work for manual
workers compared with around 5 weeks for individuals in
sedentary occupations. The average patient was advised to
wait 12 weeks until returning to sporting activity, but dif-
ferent surgeons nominated periods between 4 and 28
weeks. Our failure to distinguish between contact sport,
other competitive pursuits and lower grades of exercise
may have contributed to this variation.
As regards post-operative rehabilitation/physiotherapy,
Table 1 reveals that over half (55%) of respondents did
not send their patients for any physiotherapy after dis-
charge. For those that did, the number of sessions ranged
from 2 to 8 (mean 1.3) for patients in the public sector,
whilst those in the private sector could expect slightly
more physiotherapy, with the number of sessions ranging
from 1 to 10 (mean 1.8).
Table 2 presents rank correlation coefficients summaris-
ing the consistency of individual surgeon's recommenda-
tions to patients regarding periods in which particular
activities should be avoided. Although all are positive,
most of the correlations are weak and there is a remarka-
ble inconsistency between recommendations regarding
sitting and return to sedentary work.
Discussion
This study suggests that there is wide variation in practice
amongst spinal surgeons with respect to post-operative
management. Our relatively modest response fraction of
57% does not affect this finding as the apparent variation
could only increase had more surgeons returned our ques-
tionnaire. Because no surgeon stated that their practice
varied depending on the surgical procedure performed, it
seems unlikely that differences between procedures have
contributed importantly to the range of practice regarding
post-operative management that our survey has revealed.
Interestingly, active rehabilitation did not feature promi-
nently in the approach of many surgeons. This is surpris-
ing considering that all of the papers included in the
Cochrane review [18] had been published before our sur-
vey took place and all recommend the inclusion of exer-
cise. Previous surveys highlighted variations with respect
to recommendations regarding return to work ranging
from 1–16 weeks [7,20]. Similarly, a study by Magnusson
et al [21] into restrictions on lifting revealed obvious dif-
ferences in recommendations. Magnusson et al. [21] were
Table 1: Summary of responses to questions on post-operative management
Aspect of management Week 0 Week 1–2 Week 3–6 Week 7–12 >Week 12
Timing of post-operative review 0 10% 79.5% 10.5% 0
Duration of restriction on lifting 15% 0 20% 55% 10%
Duration of restriction on driving 18% 16% 58% 8% 0
Recommended return to sedentary work 8% 12% 72% 8% 0
Recommended return to manual work 8% 0 28% 52% 12%
Sessions of physiotherapy 0 1–2 3–6 7–12 >12
NHS patients 74% 8% 14% 4% 0
Private patients 68% 2% 22% 8% 0
Table 2: Spearman correlation coefficients for agreement between duration of restrictions on activity recommended after spinal 
surgery
No sitting No driving No sedentary work No lifting No manual work No sport
No sitting 0.36 0.08 0.27 0.15 0.36
No driving 0.32 0.37 0.34 0.4
No sedentary work 0.35 0.71 0.20
No lifting 0.39 0.47
No manual work 0.26
No sportPage 3 of 5
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such restrictions, even when mechanical factors were con-
sidered [22]. Our paper now adds evidence of a notable
discordance between post-operative restrictions on sitting
and recommendations about return to sedentary work or
driving.
There is an abundance of evidence indicating significant
impairment of muscle function after spinal surgery
[12,15,17], suggesting that postoperative rehabilitation
might be routine practice. While the available controlled
trials comparing an active rehabilitation programme with
standard post-operative care in patients undergoing spinal
surgery support this inference [18], most of these studies
were small (a mean of 72 participants, range 12–212) and
the measures of outcome limited, suggesting further work
is required to confirm that rehabilitation should indeed
be part of routine post-operative care.
A previous study of anaesthetists has revealed that while
individual practitioners and even institutions may dem-
onstrate complete uniformity in aspects of peri- and post-
operative care, a wider survey reveals very considerable
heterogeneity of practice in regard to common operations
and conditions [23], a finding substantiated in the ortho-
paedic literature [24,25] and by the present data. This
sometimes is the result of slow uptake of the results of ran-
domised controlled trials but more often it reflects an
absence of high quality evidence, uncertainty across the
health system as a whole as to the best method for man-
aging a particular clinical situation, and reliance by indi-
viduals on what they themselves were taught blended
with their clinical impression and experience.
It must be noted that this study focused on surgeons
declaring a particular interest in the spine through mem-
bership of specialist societies. Their practice may not
reflect that of the whole population of surgeons perform-
ing spinal operations. However, one would expect that
surgeons with a special interest in the spine would be
more aware of research findings in the field, particularly
the Cochrane review [18], just as specialist breast sur-
geons, for example, report patterns of practice that are
more consistent with guidelines based on research evi-
dence [26]. Broadening the sample of surgeons or increas-
ing the response to our survey are both only likely to
reveal greater ranges of practice, even if particular modes
of practice appeared relatively more prominent.
Conclusion
In summary, the optimal post-operative management of
patients undergoing spinal surgery may make a significant
contribution to improving the long-term outcome of
these operations. The evidence presently available from
the literature suggests that routine post-operative rehabil-
itation should form part of such efforts, but the trials of
this strategy that have been completed suffer from a
number of deficiencies. The basis for restrictions on par-
ticular activities in the post-operative period, and espe-
cially the recommended periods over which patients
should observe such restrictions, is even less clear. At the
same time, demonstrable inconsistencies within and
between these aspects of different surgeons' practice can
be interpreted as evidence of continuing and significant
uncertainty across the sub-speciality as to what does con-
stitute best care in these areas of management. Expanding
the survey population or increasing the response to the
current survey would only highlight this uncertainty fur-
ther. Conducting further large, rigorous, randomised con-
trolled trials would be the best method for obtaining
definitive answers to these questions.
Competing interests
The author(s) declare that they have no competing inter-
ests.
Authors' contributions
AMcG participated in the design of the study, interpreta-
tion of the data and analysis and preparation of the man-
uscript.
BD participated in the design of the study, and the collec-
tion and analysis of the data.
KJ participated in the design of the study, interpretation of
the data and analysis and preparation of the manuscript.
Acknowledgements
We are grateful for the cooperation of spinal surgeons from across the UK.
References
1. National Back Pain Association: Annual Report. 1991 and 1993 .
2. Office of Population Censuses and Surveys (OPCS): The preva-
lence of back pain in Britain: a report on OPCS omnibus sur-
vey data produced on behalf of the Department of Health.
London: HMSO; 1994. 
3. Klaber Moffett J, Richardson G, Sheldon TA, Maynard A: Back pain: Its
management and cost to society Centre for Health Economics, Univer-
sity of York, York; 1995. 
4. Mariconda M, Fava R, Gatto A, Longo C, Milano C: Unilateral lam-
inectomy for bilateral decompression of lumbar spinal sten-
osis: a prospective comparative study with conservatively
treated patients.  J Spinal Disord Tech 2002, 15:39-46.
5. McGregor AH, Hughes SPF: The evaluation of the surgical man-
agement of nerve root compression in low back pain
patients: Part 1 ~ the assessment of outcome.  Spine 2002,
27:1465-1470.
6. Gibson JN, Grant IC, Waddell G: The Cochrane review of sur-
gery for lumbar disc prolapse and degenerative lumbar
spondylosis.  Spine 1999, 24:1820-32.
7. Carragee EJ, Han MY, Yang B, Kim DH, Kraemer H, Billys J: Activity
restrictions after posterior lumbar discectomy. A prospec-
tive study of outcomes in 152 cases with no postoperative
restrictions.  Spine 1999, 24:2346-51.
8. Turner JA, Erek M, Herron L, Deyo R: Surgery for lumbar spinal
stenosis: attempted meta-analysis of the literature.  Spine
1992, 17:1-8.Page 4 of 5
(page number not for citation purposes)
BMC Musculoskeletal Disorders 2006, 7:47 http://www.biomedcentral.com/1471-2474/7/47Publish with BioMed Central   and  every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
9. Johnsson KE, Uden A, Rosen I: The effect of decompression on
the natural course of spinal stenosis. A comparison of surgi-
cally treated and untreated patients.  Spine 1991, 6:615-9.
10. Yorimitisu E, Chiba K, Toyama Y, Hirabayashi K: Long-term out-
comes of standard discectomy for lumbar disc herniation.
Spine 2001, 26:652-657.
11. Kader DF, Wardlaw D, Smith FW: Correlation between the MRI
changes in the lumbar multifidus muscle and leg pain.  Clinical
Radiology 2000, 55:145-149.
12. Gejo R, Matsui H, Kawaguchi Y, Ishihara H, Tsuji H: Serial changes
in trunk muscle performance after posterior lumbar sur-
gery.  Spine 1999, 24:1023-1028.
13. Parkkola R, Rytokoski U, Kormano M: Magnetic Resonance Imag-
ing of the discs and trunk muscles in patients with chronic
low back pain and healthy control subjects.  Spine 1993,
18:830-836.
14. Rantanen J, Hurme M, Alaranta H, Nykvist F, Lehto M, Einola S,
Kalimo H: The lumbar multifidus muscle five years after sur-
gery for a lumbar intervertebral disc herniation.  Spine 1993,
18:568-574.
15. Mayer TG, Vanharanta H, Gatchel RJ, Mooney V, Barnes D, Judge L,
Smith S, Terry A: Comparison of CT scan muscle measure-
ments and isokinetic trunk strength in postoperative
patients.  Spine 1989, 14:33-36.
16. Zhu X, Parnianpour M, Nordin M, Kahanovitz N: Histochemistry
and morphology of erector spinae muscle in lumbar disc her-
niation.  Spine 1989, 14:391-397.
17. Taylor HP, Richards SW, Khan N, McGregor AH, Alaghband-Zadeh J,
Hughes SPF: The impact of self retaining retractors on the par-
aspinal muscles during posterior spinal surgery.  Spine 2002,
27:2758-2762.
18. Ostelo RW, de Vet HC, Waddell G, Kerckhoffs MR, Leffers P, van
Tulder M: Rehabilitation following first-time lumbar disc sur-
gery: a systematic review within the framework of the
Cochrane collaboration.  Spine 2003, 28:209-18.
19. Christensen F: Lumbar spinal fusion Outcome in relation to
surgical methods, choice of implant and postoperative reha-
bilitation.  Acta Orthop Scand Suppl 2004, 75:2-43.
20. Donceel P, Du Bois M, Lahaye D: Return to work after surgery
for lumbar disc herniation.  Spine 1999, 24:872-876.
21. Magnusson ML, Pope MH, Wilder DG, Szpalski M, Spratt K: Is there
a rational basis for post-surgical lifting restrictions? 1. Cur-
rent Understanding.  Eur Spine J 1999, 8:170-178.
22. Pope MH, Magnusson ML, Wilder DG, Goel VK, Spratt K: Is there a
rational basis for post-surgical lifting restrictions? 2. Possible
scientific approach.  Eur Spine J 1999, 8:179-86.
23. Rigg JRA, Collins K, Jamrozik K: National audit of anaesthesia for
major abdominal surgery.  Anaesth Intens Care 1997, 25:282-285.
24. Francis A, Thomas R DeW, McGregor AH: Anterior cruciate lig-
ament rupture: Reconstruction surgery: and rehabilitation ~
A nation-wide survey of current practice.  The Knee 2001,
8:13-18.
25. Rubery PT, Bradford DS: Athletic activity after spine surgery in
children and adolescents.  Spine 2002, 27:423-427.
26. Ingram DM, McEvoy SP, Byrne MJ, Fritschi L, Joseph DJ, Jamrozik K:
Surgical caseload and outcomes for women with invasive
breast cancer treated in Western Australia.  Breast 2005,
14:11-7.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2474/7/47/prepubPage 5 of 5
(page number not for citation purposes)
